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I* Introduction 


Work under chin hat> t’oeusvid on the pitononena of particle prcciptcaClon and 
ton convection at high Latltudus and their response to variations in the inter- 
planetary raagnetl': field (IMF). This research has tnvolv'ed the* analysis of data 
I'rtMii the Low Energy EI»'ctron Experiment and the Ketardln;’ Potential Analyxer/Dt if t 
lieter on Atmosphere Explorers C and D. Ancillary data on the IMF were obtained 
from the spacecraft Inp-J through tuc National Space Scic'^o D>.‘a Center. 

The results of this work have been published in a series of papers which are 
discussed brelfly la the paragraphs which follow, lleprtnts or preprints of the 
complete papers are attached as Appendix A. In the course of this research signifi- 
cant collaborative efforts were conducted with scientists at Rice University (P. H. 
Keiff and K. W. Spiro), the University of Texas at Dallas (R. A. dcells, W. B. 
Hanson, and J. D. Wlnningham) , and NASA-Marshail Space Flight Center (S.A. Fields). 


I ( . IMF Changes and Polar-Cup Electric Fields and Currents 

Tne results of this research were reported in an invited paper which was pre- 
toiited at the AGU Chapimai (k>nfurt>nco on "Magnetosplicrlc Substorms and Related Plasma 
Processes” held at Los Alamos , New Mexico on October 9-13, 1978. The paper was 
published in the conference proceedings as follows: 

3ui*cl), J. 1.., and R. A. Iloells, IMF 
ch.tnges and polar-cap electric 
fields acid currents, In Dynain Ics 
of the Magnetosphere , S.-I, Ak..aotu 
(ed.), p. 47-62, D. Reidei, 1979. 

This paper focused on pheaemeua In tlie earth's polai ip, defined as the rcgl m 

polfWard of the auroral ovai. The polar cap is connected lagneclcally to the solar 
wind, and It is generally true uliat currents flow easily beCwoon the two regions 
ami tliat polar-cap c loctric fields and currents respon>l ^u*r•sltlvely to varlatlois 
In tlie IMF. The eflects of the solar-raagnetospheric X, Y, and X components of the 
IMF have proved to be quite cUstlnct. Strong soutliward couin’nonts are associated 
wltli a larger polar cap and stronger electric fields and field-aligned currjnts. 
Strong northward components load to a smaller polar cap and perhaps to the occasional 
appearance ot sunward convectl.. i within It. Positive IMF By e.omponents intensify 
dawnslde antlstinward convection in the n.orthern hetnlsphere and may displace the cusp 
convection "throat* toward ilnsk. Negative By components intensify duskside antl- 
sunward convection and may displace Che northern-hemisphere throat toward dawn. 

These displacements ami intensifications respond In tbs opposite sense in tl»e 
southern hemisphere. Variations of Che X-componont Induce I ntorhemispherlc 
asymmetries in polar-cap particle access and acceleration, both phenomena increasing 
significantly in the hemisphere for which the tall magnetic field and the IMF have 
X-components of opposite signs. See Appendix A for Llie compieie paper. 


ill. Polar Cap Electron Acceleration Regions 

This research, whicii was conducted in coliaborat ion with R.A. Uculls of 
UTD and S. A. Fields ot MSFC, investigated the characteristics ot electron 
acceleration processes in the polar caps and the effect; of the IMF on thexr 


I 


OHiGi^iAL PAGE If! 
OP POOR GUALrry 







occurrence dlutrtbut Ion* The* rutiultu h «vc> buoti {Mibllahcd In Che Journal of 
Ceophylcal keeeacch an Co I Iowa: 

Burch, J. L., S. A. FtcLds, and 

R. A. Ilcella, Polar Cap electron 
acceleration reglona, J. Ccophya. 

Rea, . U p. 5363-587A, 

In this study It wua found chat electron energy spectra and angular dlstrl- 
bntlona within polai-cap acceleration regions are generally consistent with models 
of acceleration of auroral prluarles and reflecClon of atmospheric secondaries by 
f leld>allgned electrostatic potential differences, llowover, localized strongly 
f leld-allgned fluxes are also observed ut energies below the spectral peak. Uc have 
suggested that these transient beams of field-aligned low-energy electrons result 
from the acceleration of thermal electrons from within the acceleration regions and 
that this thermal electron population may bo partially replenished by small pitch 
angle atmospheric secondary electrons. 

The occurrence of the polar cap acceleration regions In the northern hemisphere 
Is strongly correlated with IMF vectors which project Into the (-X.+Z) sector of 
the solar-magnetospherlc X-Z plane; that Is, with northward "away" IMF polarities. 
For the complete paper sec Appendix A. 


IV. Cusp Proton Slgnatureo and the Interplanetary M.tnetlc Field 

This research was performed In a joint effort with Urs, P. H. Reiff and k. W. 
Spiro of Rice University. Tl\o work was reported In « paper entitled "Cusp Proton 
Signatures and the Interplanetary Magnetic Field", w'nich has now been published In 
the Journal of Geophysical Research . The reference for this paper Is as follows: 

Kelff, P. II., J. L Burch, and R. W. Spiro, 

Cusp Proton Signatures and the 
Interplanetary Magnetic Field", 

J. Gcophys. Res. , 85 , 5997, 1980. 

In previous research we have suggested that the variation of proton rverage 
energy with latitude in the cusp is an Indicator of the means of particle entry 
lato the magnetosphere. If inagtietlc merging Is the principal means of particle 
entry, the proton aver.;gc eneigy should fall with increasing invariant latitude; 

If diffusion Is the principal means of particle entry, the average energy should 
first fall and then briefly rise as a function of latitude, showing a "V" signature. 
In addition, the cusp protons should occur on open field lines In the former and 
closed field lines In the latter case. Four hundred passes of the AK-D satellite 
were scanned for appropriate cusp passes during periods when IMP-J Interplanetary 
or magnetosheath magnetic field data were available. Sixty passes fulfilled all 
criteria. Of these, roughly a third showed clear or likely merglng-typo energy 
dispersions; a third showed clear or likely V-type energy dispersions, and a tlilrd 
showed unclear or no energy dispersions. The results are strongly correlated with 
the IMF: Che merging signatures were associated with southward IMF and the V- 

signatures were associated with northward IMF. Unclear cr no dlpersion cases were 
associated with unsteady or weakly northward IMF or with orbits unfavorable to 
observe the dispersion (perpendicular to the convection direction). If one accepts 
the electron anisotropy boundary as an (imperfect) Indicator of the last closed 
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t luld lltiO| tluMi the cuH|> protoiiM «ire ty pically on open t lelci llneb tor Houthward 
IMK and on closed field lines lor northward IMF* In additloiii the presence of ^ 1 
keV electrons In the cusp Is »troni»ly correlated with V-dlspers Ions and therforo 
with northward IMF* The full manuscript of this paper appears In Appendix A* 


V* The Relationships between High Uttltude Convection Reversals and the 
EnerKetlc Particle Morphology Observed by Atmosphere Explorer 

This work which was performed wltli Drs* R* A* UeellSi ]* D* VHnnln^;ham^ and 
W* B* Hanson of UTD* has been reported In a paper which has now been published In 
the J ournal of Geophysical Research as follows: 

Hellls^ K* A*, J* D* Winnlngham, W* B* 

Hanson, and J* L* Burch, The 
Relationships Between Hlj;h Latltiid*? 

Convection Reversals and the ener- 
getic Particle Morpliology Observed 
by Atmosphere Explorer, J* Ceophys * 

Res*, 3315, 1980* 

In this paper it is noted that simultaneous neasnrc»ments of aurora. 1 zone particle 
precipitation and ion convection velocity show a consistent differenc*.* between the 
location of the poleward boundary ol auroral particle prec- tation and the Ion 
convection reversal* The difference, ot about 1.5® of Invar^'nt latitude, Is such 
that ‘»o ne part of tiie antis* nward convection lies wholly wit In the particle preclpl- 
itloa rc»>lon* The n.^ture ot; the convection reversals within the |>rec ipltat ion ro*:»lon 
supj»csts that In this rev>ion the convection electric field Is generated on closed 
field lines that connect in the magnetosphere to tlie low latltvide boundary layer* 

^ ^ • ^^nsp Region Pari tele Pia*clpt t*itlon and Ion Convection lor North ward 

Interplanetary Magnetic F ield 

This research has investigated tlie cliar.icter Istlc patterns of particle precipi- 
tation and ion convection which occur in the dayside cusp region during periods of 
strong northward IMF. Initial results luwe been reported in the following paper, 
which has been published In Geophysical Research Letters ; 

Burch, J. L., P* II. Reiff, R.W. bplro, 

K. A. lleells, and S. A. Fields, 

Cusp Region Particle PrcM!ipitat ion 
and Ion Convection for Northward 
Interplanetary Magnetic Field, 

Gcopiiys* Res* Lett *, 393, 1980. 

In this research It was fouuil that data from Atmosphere Explorer 1) for periods 
of strong northward Interplanetary magnetic fic?ld show the following chiracti^r 1st Ic 
behavior in the dayside magnetospher Ic cusp region* Kngergy-tlme sped ri)grams of 
supraChermal positive-ion fluxes exhibit a char.icter Istic **V” pattern as the space- 
craft moves toward hlglier latitudes; that is, wltii the peak in the energy spectrnin 
falling to energy and then rising again* Convection velocities follow this pattern 
closely with strong east-west flows (with aatisunward coiaponcnts) occurring In the 
equatorward half of the **V*’ and significant sunward flows occnrlng In the poleward 
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half of the “V*** Thewo pattc-nu: c.iii be uatlerattiod quallt it Ivuly la terias of a 
model of lonuupheric electric potential produced by the known dependence of Blrkc- 
land current dennitioK on matjnetlc activity. The full paper la contained In 
Ap|>cndlx A. 


VI I . AE-C Observatlona of Electric Flclda Around Auroral Arcs 

The large~scnle features ol the loaoapherlc coiv.otlon pattern at hlyh 
latitudes are quite well documented and understood. There are, however, signif- 
icant variations In the observed ion drift in the auroral zone tliat are associated 
with discrete events In the energetic particles. In titls research the ion drift 
signatures associated with discrete auroral particle events were investigated in 
detail. We have found that the electric field sl.v’''-:turo nrouiul auroral arcs In 
the i.onospherc Is quite reproducible and that the .cglon of the magnetosphere that 
Is magnetically connected to the discrete arcs must have botli large and small 
areas In which adjacent flow regions are opposed to one anotlier. This paper was 
presented at the Chapman Conference on the Formation of Auroral Arcs and wll appear 
li the published proceedings. A copy of ihe manuscript appears in Appendix A. 


V 1 1 1 . A Satellite Investigation ol Energy Flux and Inferred Potential brop in 
Auroral Electron Energy Spectra . 

A predicted relationship between auroral electron energy Ilux (t ) and the 
Inferred accelerating potential drop (V) Cor accelerated Haxwelllen distributions 
lias been derived by R. Lumlln and 1. Sandalil. This relationship (caV^) lias been 
favorably tested with sounding rocket data for eV/E^•>>l (where Is the charac- 
teristic energy t>f the tlaxwellian distribution). Tills resoirch ban utilized data 
t rom AE-D to extend tliese studies over the range 0.2<eV/Lj,<5 and for a wide range 
of latitudes and local times on both the night side and tlie day sld*'. The results 
show good agreement wllli the fuL.. accelerated Maxwellian node 1 . We hive further 
derived an analytical approximation to j^hlch much better describes the data over 
the range ().2<eV/E^<3 than does the I'CHV* approximation. Analyses of Individual 
energy spectra suggest that the attitude of the Inferred potential drop ruxiiizes 
lear to tiio center of inverted -V structures. This jiaper has been submitted to 
fieopliyslcdl Kescarch Le t tors . A copy of Llie maiuiscrfpt aiipoars In Appendix A. 
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Abstract 

A predicted reletionehip between eurorel electron energy flux (c) I ) 

end the inferred eccelereting potential drop <V) for accelerated 
Maxwellian dietributione hae been derived by R. Lundin and X. fandahl. 

Thie relationship <c ■ v^) has been favorably tested with sounding 
rocket data by Lundin and tandahl for the l.^aiting ease of eV/l0»l 
(where is the characteristic energy of the accelerated Maxwellian 
distribtuion) and by L. Lyons for a single inverted-v observed by 
the Injun S satellite. The study reported in this paper has utilised 
data fron Ataosphere Explorer D to extend these studies over the range 
.2 < eV/E^ * 9 and for a wide range of latitudes and local tiass on 
both the nightside and the dayside. Our results show good agrsenent 
with the full accelerated Maxwellian model. We have further derived 
an analytical approximation to the electron energy flux which aiich 
better describes the data over the renge .2 < eV/Ee ^ 3 than does the 
c«v^ approximation. In addition, analyses of individual energy 
spectra at small and large pitch angles through well-defined inverted- 
V structures suggest that the altitude of the inferred potential drop 
maxiaiiseo near the center of the inverted-V's. 
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Nodoln irnrolving tho aeeolorntion of MainiolliMi olootron pofniln- 
tions by Mc,notie*fl*ld-«lign«d potontial drops hsvs bssn spplisd with 
■oflM sueossa to obsarvad auroral alaetron distribution functions (aaa» 
a. 9. * Ivans t 1974) . In tha contaut of such Models Lundin and Handahl 
C1978) and tvona at al (1979) found thm total pracipitating anarqy 
flux (c) carriad by aecalaratad priaary auroral alactrona to vary approx- 
iaataly as tha aquara of tha infarrad potantial drop (c • V^). Lundin 
and gandahl (1978) and Pridasn and Lamaira (1980) hava both shown analyt- 
ically that this proportionality is aiqpactad «4tan tha ratio aV/B^ (%dtara 
Be is tha charactariatic anargy of tha Naxwalliar. distribution) is 
aufficiantly larga and tha altituda of tha potantial drop ia sufficiantly 
high. In practica this approxiaation holds ovar only a vary narrow ranga 
of valuas of aV/Be. 

Tha purpose of this papar ia thraafoldt (1) To raport on an analyt- 
ical approximation to tha aecalaratad Naxifsllian anarqy flux which ia 
valid for all valuas of sV/Eq in tha ranga 0 < aV/Ee ^ (|^ - l)« whara 

Bo and §v ara tha magnatic fiald strangtha at tha altituda of obsarvation 
and tha altitude of tha potantial drop, raspactivalyt (2) To conpara 
axpariaantal data from Ataosphara Bxplorar D with this approximation! 
and (3) To infar from tha data tha altituda distribution of tha assumad 
potantial drops. 

Analytical Approximation for Total Pracipitatinq Enargy flux 

Aa pointad out by Ltindin and Sandahl (1978) , tha total dowr^ward 
anargy flux carriad by an isotropic Max«iallian alaetron population 
aecalaratad by a fiald-alignad alactrostatie potantial drop may )>a 
writtan , ^ 

e - » (JS) (E ♦ aV)J(E)dE ♦ W /* J(E)dE (1) 

By 0 6b B 


whara, Eb * "T 


av 


and 


'0 _ * 


J(E) 


2 w 


7/2*m^* axp(-E/Ec). 
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Xn this Mipratsion* ■ and n «r« th« alaetron Mat and dantity* raapae* 
tivalyi whila to* ly* V art aa daflnad in tha pravioua aac^ion. Itia 
aiynificanea of 1 ^ la that it ia tha ainiaiMi pra-aocalaration anargy for 
%ihieh aoM Mgnatie raflaetion oeeura at or abova tha ^Itituda of obaar- 
vation. All alaetrona with initial anarglaa balow %ihieh antar tha 
ragion of tha potantial drop trom abova ara atill aoving downward at 
tha point of dataetion and hanea eontributa to c. Equation (1) intagrataa 
to. 


c • 


K Be 
whara. 


[s 


(2Be ♦ OV)- I |S aV ♦ 2 


fe* ‘I** I 


(2) 


2 w 


l/t 


c 


Nharavar < B^, tha axponantiMl tarn in Equation (2) can ba approx- 
iMtad by tha firat two tarM of tha aariaa a** ■ 1 - x ♦ x*/2i - 
yialding. 


c : K 


[i5r 


(av) 


♦ 2aVE^ ♦ 2E 
c 




(» 


««hara, E ia tha Mgnatie fiald ratio, 
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B. 


For ^ »1, aq. 


(3) bacoMt, 


c : K C(aV)* ♦ 2aVE^ ♦ 2E^*J. 


(4) 


Tha condition B^<Ec Mant that aqa. (3) and (4) ara valid approx- 

iMtiona for all valuaa of tha ratio aV/E. which do not approach or 

■o ® 

axcaad tha quantity (— - 1). For thia raaaon, aqa. (3) and (4) ahould 
ba of much graatar uaa than tha approxiMtion c« V*, particularly 
ainea typical valuaa of aV/Ee ara in tha ranga 0 <aV/E^ <5 ( Lin and 
ItoffMn . 1979 1 Bvana , 1974) whlla typical valuaa of tha quantity 
(~ - 1 ) ara batwaan 2.5 and 6 (for an obaarving altitude of 600 kn and 


accalamtion altitudaa of 0.5 and 1.0 Re# raapactivaly) 

9 Ba 

tha ranga ovar which tha c « V approxiMtion ia valid (1 <<aV/Ec <(57 ~ 1) 


Tha fact that 

■k 


ia axcaadingly aMll haa baan pointad out pravioualy by Fridnan and 
LaMira (1980) . 
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NorA uMfttl •Mprttslont «r« obtained by multiplying both aidaa 
of aqa. (3) and C4) by obtaining in tha eaaa of aq. (4), 



• H C I ♦ 2 ♦ 2 


(S) 


In aq. (5) tha paramatar k it tha aama proportionality eonatant uaad by 
Lundin and landahl (lP7b) in thair aquation (7). Iq. ($) alloua a aid# 
ranqa of axparimantal data to ba eoaparad with a aim«la analytical 
approximation tinea tha right-hand aida dopanda only on tha ratio E^/aV 
and not on tha apaeifie valuaa of n* Cq* and V for each maaaurad 
diatribution function. 


h graphical eompariaon of aq. (2). aq. (S)« and tha approximation 
c ■ kv* ia mada in Pigura I for tha eaaa whara R ■ 4. Xn fact, aa 
noted by Yah and Hill (I960) aq. (2) ia only weakly dependant on k in 
tha range of aV/Bc valuaa plotted in Pigura 1. Xt ia clear from 
Pigura I that aq. (S) ia a much batter approximation than e ■ kv’, 
particularly over the range (eV/Ee)<3. klao evident from Pigura I ia 

tha fact that tha validity of aq. (S) extanda wall above the limit 

eV 

(E^/Bq) ■ I (i.a.« ^ * 3) below %<hich the approximation ■ l-x ia 
valid. Ihia inereaaed range of validity of eq. (5) reaulta from the 
fact that the exponential (or second) term in eq. (2) ia dominated by 
tha firat term for large valuaa of eV/Ec* 

Atmoaphere Explorer (^aervationa 

Data from the Low Energy Electron Experiment ( Hoffman at al , 1973) 
on Atmoaphere Explorer D (AE-D) were analyaed to aaaeaa the extent to 
which experimental auroral electron obaervationa can be deacribad by 
accelerated Maxwellian diatributiona and the varioua modela of Pigura 1. 

A aot of 10 orbita (S day aide and 9 nightaide) wera choaen for analyaia 
baaed on the aignificant occurrence of inverted-v type electron preci- 
pitation. the alow apin rate (20 rpm) of AE-D cauaea exceaaive apatial 
aliaaing in the full angular diatributiona obtained during apinning orbita. 
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Attention %«• th«r«for« eonfincd to non-opliming orbito and tho *7* 

•nd M* oloetron aMlyiora ( Moffaan lf71) , oaoh of wnioh taaplod 

eoaploto OMC 9 y apoetra onea par aaeond. Pro* thaaa orbita* which 
ooeurrad froai Novaabar 197S through aarly January 1976* 49S alaetron 
apaetra wara fit to aooalaratad Maxwalllan diatributiona ( Ivana * 1974). 

Of tha total aat of 49S anargy apaetra* 160 tiara fit auffieiantly tiall 
by tha aooalaratad Naawallian to ba eonaidarad furthar. Tha othara 
wara ganarally aithar unaeealaratad Maxwallian diatributiona or did 
. not produea good fita dua to apatial aliaaing. Por rafaranoa tha 
diatribution in invariant latituda and aagnatie loeal ti«a of tho 
looationa of tha 160 alaetron apaetra wall dtaraetariaad by aooalaratad 
Naawallian diatributiona ia plottad in Pigura 2. Tha altitudaa of tha 
obaarvationa variad froa 200 kn to 600 In. 

An aaaapla of tha alaetron energy apaetra Maaurad by tha -7* and 
60* dataotora (eroaaaa and eirelaa* raapaetivaly) * along with tha 
aooalaratad Naawallian fit to tha -7* data are ahown in Pigura 3. 

Noted on Pigura 3 are tha nodal paranatara* which include tha alaetron 
danaity (n)* tha Naawallian eharaetariatio anargy (1^)* and tha poten- 
tial drop nultipliad by tha alaetron diarga (aV). A eharaetariatie 
feature aaan in Pigura 3 ia tha non-Naawa Ilian high-anargy tail of tha 
electron anargy apaetra. 

The prinary electron beam* conaiating of particlea which have been 
aeoalarwted tlurough the eonpleta potential drop* are thoaa with 
B ^ 2.26 keV in Pigure 3. Elaetrona with lower anargiaa nay ba trapped 
aeeondariaa aa poatulatad by Evana (1974). Within tlia prinary beam there 
typically exiata a tranaition anargy )caV in Pigura 3) above which 
t)M aleetrona are iaotropie or paalcad alightly at large pitch anglaa. 

At anargiaa below tha tranaition anargy fiald-alignad fluxaa are 
obaarvad. In tha notation of tha pravioua aaetion thia tranaition 
energy ia given by Ex * E^ aV* and ia related to the ratio Bo/By 
aa followa* 

*o > 

B - ^ • Nin E^(Ex-eV)* (5) 

tdiare ia tha pitch angle aaaplad by tha 60* detector. Aa 
deacribad by Evana (1974) * E<f can be uaed to eatinate the altitude of the 


5 

lnf«rr«d potential drop, or oqulvalontly tho ratio Bo/By at a alMpla 
conaaquanct. of oonaarvation of tha flrat adiabatic invariant. 

Cowpariaon ot Data with Modal Approniaationa 

For all 160 alactron apaetra tha paraaaitara, and aV wara 
darivad from a laaat aquaraa fit of an accalaratad Naxwa Ilian diatri- 
bution to tha amall pitch-angla (-7* dataotor) data aa aho%m in Figura 3. 
Alao, n and tha total downward anargy flux (c) wara datarminad from tha axpa> 
rimantal data for B^aV, without regard to tha modal fit, by aaauming an 
iaotropie anargy flux equal to tha average of tha -7* and 60* anargy 
fluxaa. In tha bottou of panel of Figure 4 tha quantity cBc^nV^ ia 
plotted varaua tha ratio aV/Ee* Dayaida data are plotted aa aolid 
circlaa, while nightaida data appear aa croaaaa. 

Aa predicted by tha aocalaratad Maxwellian modal, tha AE-D data 
are wall ordered by tha two paramatara plotted in Figure 4. Alao evi- 
dent ia tha concentration of data point a in tha range O.S;<aV/BQ<3, over 
tdilch tha approximation of aq. (5) haa ita highaat validity (aaa Figure 1) . 
Plotted for rafaranca in Figure 4 are aq. (2) (with an aaaumad value R ■ 4) 
and tha approximation cEc^nV^ • k. 

If tho maaaurad alactron populationa wara pairfact accalaratad 
Maxwellian diatributiona all tha data pointa in tha lower panel of 
Figure 4 would lie along the aolid curve (aq. 2) . Although aoma uncer- 
tainty raaulta from tha lack of cong>lata pitch-angla coverage, tha primary 
raaaon that tha data pointa lie aignificantly above tha aq. (2) curve ia 
tha axiatanca of the high-anargy tail a aa ahown in Figure 3. Since tha 
high-anargy tail appaara in all caaaa and contributaa aubatantially to 
tha total anargy flux, a valid modal of tha auroral acceleration mach- 
aniam muat account for it. Figure 1 ahowa that aa mV/Eg incroaaaa, tha 
approximation of aq. (5) actually bacomaa a batter rapraaantation of tha 
total anargy flux than tha full aq. (2). It ia alao evident in Figure 4 
that tha affect of tha high-anargy tail la of tha aame magnitude for 
dayaida and nightaida oLaarvationa. 
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Altitud« Distribution of Inforrod Potontisl Drops 

Iq. (S) has boon ussd to sstiiMts ths ratio R • Ib/Ry 
160 data points in ths bottom panal of Tigura 4. lbs rasulta ara plottad 
in ths uppar panal of Pigura 4* again with solid eirelas for day aids and 
erossaa for nightaida obsarvations* Thara is a elaar tandanoy* particu- 
larly in tha nightaida data* for lo/bv ^ incraaaa aa tha ratio aV/Ee 
ineraaaas. In addition* high valuaa of lio/iv (%4) occur for significantly 
lowar oV/Bq ratios for tha dayaida data than for tha nightaida data. Most 
notabla in Pigura 4* howavar* is tha larga aaount of acattar in tha 
■o/ly valuaa. In an attaaipt to idantify an ordaring paramatar for Bo/By* 
b>th to and aV wara axaadnad individually but with nagativa rasulta. 
Howavar* «dian individual invartad-V structuras ««ara axaminad thara 
anargad a claar tandancy for tha highar Bq/Bv ratios to occur naar tha 
oantar of aach invartad-V. Of tha 160 obsarvations in Pigura 4* 45 
occurrad through wall-dafinad invartad-V atructuraa. for *'haaa 4$ 
obsarvations* tha Bo/By ratio was conqparad to tha ratio V/V^ax* whara 
Vnax naximun inf ar rad potantial drop for a particular invartad-V. 

Tha rasulta* which appaar in Pigura 5 suggast a strong tandancy for 
highar Bo/By valuaa (highar altituda potantial drops) * to occur naar 
tha cantar of tha invartad-V 'a with lowar Bq/Bv valuaa naar thair adgas. 

Diacuaaion 

Wa hava shown tliat tha axpraaaion for intagratad anargy flux carried 
by an accalaratad Naxwallian alactron distribution ( Lundin and Sandahl , 
1978) is a good rapraaantation of tha actual data from AE-D ovar tha 
rnnga 0 <aV/Ec <5. Wa hava darivad aquation (3) (our approximation to 
aquation (1) ) %ihioh holds for a much wider interval (0 <aV/Ec <B-1) 
than tha Lundin-Bandahl approximation c«lcV^. wa hava tasted many 
different values of tha B-ratio* R* ranging from 1 to ovar 100 (an alti- 
tuda range of 0 to Ra) and found tha shape of tha curves for 
aquations (1) and (3) aa raprasantad In Piguraa 1 and 4 ara assantially 
tha sama. There is vary little dapandanca of c on R ovar tha range 
0 <aV/Ec <6* This is in agraamant with tha work of Fridman and Lamaira 
(1980). Pinally* by noting tha transition anargy or anargy at which 
tha alactron flux baeomaa isotropic or slightly peaked at larga pitch 


«• ealculatad th« 1-ratlo from th« first sdlsbstic invariant. 

TWO points of intsrsst can bs nada. First thsrs appsars to ba a 
grsatsr nunbar of nightsids high B-ratio valuss for largsr sV/Be as 
shoim in ths uppsr panal of Figurs 4. By rsplotting ths ealeulatsd 
B-ratios vsrsus a nomalisad potsntial« v/v^iaji, %is havs discovsrsd 
that ths csntsrs of ths invsrtad-V potantial contours appaar to ba 
loeatad at hig^sr altituda than do tha adgas. Fron Figura S, if tia 
assuM tha ranga of B-ratios for a typical invartad-v avant is 'v>3.S» 
this corrasponds to an altituda axtant of *^.B Ba. Wa ara not suggasting 
that our analysas pracluda doubla>layars (which hava vary snail radial 
axtant), but our rasults do warrant a nora caraful invastigation of 
othar data sats possibly utili'-ing othar procaduras for datarnining 
tha radial axtant of tha invirtad-v alactron accalaration machanism. 
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Figur* 1. 


Pigur* 2. 


Pigur* 3. 


Pigur* 4. 


Figur* 5. 


Th* rawrruigad «quation (2) (no-«pproxlMtion •xpr«»tion) 
and aquation (5) (our approximation) ara plottad varaus 
aV/Be* Nota tha elosa agraamant ovar tha ranga 
.2 <aV/Be <3 for tha caaa Bo/By ■ 4. Alao shown is tha 
"Lundin constant** « k (dot -dash lin«). 

Data sampling locations in magnatic local time and 
invariant latitude for tha 160 data points usad in this 
study. 

Sample spectral plot of particle flux# J# versus energy 
for tha -7* electron analyser ( 4 ) and the 460 * electron 
analyser (o). Tha solid curve is a least squares fit to 
an accelerated Maxwellian for tha primary electron popu- 
lation (B >2.26 keV). The points for B <2.26 keV are the 
postulated secondary backscattered electrons. Note also 
the high energy **tail** for B > 10 keV on this curve. At 
BIS keV the fluxes for both electron analysers become 
equal. This energy is referred to as the transition 
energy in the text. 

(Lower panel) This figure is the sane as Figure 1 except 
now the 160 data points are also included (* ■ dayside pts; 
X ■ nightside pts). c and n are in cgs units# is in keV 
and V is in kv. For this figure also# Bo/By ■ 4. 

(Upper panel) The B-ratio is plotted versus eV/E^ 

(* - dayside ptsi x ■ nightside pts). 

The B-ratio is plotted versus «rhere is the 

maximum potential for a particular inverted-V electron 
precipitation event. A total of 45 points are included 
in this plot. The error bars designate t)ie standard 
deviation of each sat of points. 
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